Aflatoxins are toxic metabolites, generally produced by Aspergillus flavus, A. parasiticus and A. Nomius. They can have immunosuppressive, mutagenic, teratogenic and carcinogenic effects, especially on the liver. The purpose of this study was to evaluate the frequency of AFM1 contamination in milk in an established surveillance area of Romania, during 2013-2017 period. The material was represented by 150 raw milk samples obtained from milk collecting units and breeding units in Cluj county. The samples were analyzed by ELISA method. Measurable levels of AFM1 were present in 28% of the milk samples examined. The level of AFM1 in the positive samples ranged between 0,010 and 0,089 μg/kg. Of the total samples, only two were found non-compliant with the EU regulatory limit (0.05 μg/kg). All the positive samples were detected in 2013. In the 2014-2017 period, the level of aflatoxin M1 in milk was undetectable. The contamination risk of AFM1 in milk may increase with feeds being stored in improper conditions of humidity and temperature. This risk can be significantly reduced by using aflatoxin uncontaminated feeds.
Introduction
Mycotoxins are natural chemicals produced by certain fungi which occur as contaminnts of some food crops, either in the field or during postharvest storage. The majority of the mycotoxins are produced by three fungal genera: Aspergillus, Penicillium and Fusarium. They contaminate a vast array of food and agricultural commodities (Schmidt-Heydt and Geisen, 2007; Hamid, 2011) .
Aspergillus species are capable of growing on a variety of substrates and under a variety of environmental conditions. Survives on many organic nutrient sources like plant debris, tree leaves, decaying wood, animal fodder, cotton, compost piles, dead insects and animal carcasses or stored grains. Aflatoxins often occur in crops in the field prior to harvest. Post harvest contamination can occur if crop drying is delayed and during storage of the crop if water is allowed to exceed critical values for the mould growth. Insect or rodent infestations facilitate mould invasion of some stored commodities (Rajeev et al., 2010) .
Therefore, most foods are susceptible to aflatoxigenic fungi at some stage of production, processing, transportation, and storage. The rate and level of contamination are dependent on temperature, humidity and soil and storage conditions (Rajeev et al., 2010) .
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Aflatoxins are produced by three species of Aspergillus-A. flavus, A. parasiticus, and the rare A. nomius-which contaminate plants and plant products. A. flavus produces only B aflatoxins, while the other two species produce both B and G aflatoxins. Being intensely fluorescent in ultraviolet light the aflatoxins are designated by letters B1, B2, G1 and G2 representing their blue and green fluorescence in UV light. Aflatoxins M1 and M2 are the hydroxylated metabolites of aflatoxin B1 and B2 and may be found in milk products obtained from livestock that have ingested contaminated feed (Pei et al., 2009; Montagna et al., 2008) .
Fungal toxins produce a wide range of clinical effects in animals. The economic impact of reduced productivity, increased incidence of disease because of immune suppression, subtle but chronic damage to vital organs and tissues, and interference with reproductive capacity is many times greater than that of acute livestock death (Creppy, 2002) .
Aflatoxins cause liver damage, decreased milk production, and suppression of immunity in animals consuming low dietary concentrations. Nursing animals may be affected by exposure to aflatoxin metabolites secreted in the milk. While the young of a species are most susceptible to aflatoxins, all ages can be affected. Clinical signs include gastrointestinal dysfunction, reduced reproductive function, decreased feed consumption and efficiency, anemia, and jaundice (Creppy, 2002) .
Upon entering the body it may cause damage to the DNA ultimately leading to mutagenic and carcinogenic effects, whereas in the case of aflatoxicosis, liver is the main target organ (Fung and Clark, 2004) . The International Agency for Research on Cancer has classified AFM1 as a group 2B carcinogen (possibly carcinogenic to humans) (Pei et al., 2009 , Tsakiris et al. 2013 .
Aflatoxin B1 (AFB1) is the most toxic metabolite, demonstrating teratogenic, mutagenic and carcinogenic effects (Stagos et al., 2012 The AFM1 derivative can be detected in milk within 12-24 h after the first intake of AFB1, while its concentration decreases to an undetectable level 72 h after the initial intake is stopped (Fallah, 2010) . AFM1 is very resistant to thermal treatments such as pasteurization and sterilization during dietary milk production (Galvano et al., 1996; Tsakiris et al. 2013 , Mahdiyeh et al., 2013 .
Aflatoxins are crystalline substances, freely soluble in moderately polar solvents such as chloroform, methanol and dimethyl sulfoxide, and dissolve in water to the extent of 10-20 mg/litre. They fluoresce under UV radiation. Crystalline aflatoxins are extremely stable in the absence of light and particularly UV radiation, even at temperatures in excess of 100 ºC (Watson, 1998) .
Romanian legislation has been adapted to EU legislation and the maximum admitted level for AFM1 in milk and milk products is 0.05 μg/kg. (Commision Regulation).
The purpose of this study was to evaluate the frequency of AFM1 contamination in milk in an established surveillance area of Romania, during 2013-2017 period, using the ELISA method.
Materials and methods

Sampling
A total of 150 samples of raw milk were obtained from milk collecting units and breeding units during 2013 to 2017 from Cluj county. All the samples of milk were prepared using the method outlined in the ELISA kits and according to official method specified in ELISASystem Aflatoxin M1.
(RIDAScreen aflatoxin M1).
Reagents A set for the determination of aflatoxin M1 included a 96-well plate coated with antibodies to aflatoxin M1; standard solutions of alfatoxin M1 in milk with concentrations: 0, 5, 10, 20, 40, and 80 ng/dm3, a solution of peroxidase-aflatoxin M1 conjugate; a substrate containing urea peroxide; a chromogen containing tetramethylbenzidine; sulphuric acid (1 mol/dm3) as a reagent for process termination; a buffer for diluting the solutions of examined and standard samples; a buffer for diluting the conjugate.
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Sample preparation
The milk sample was centrifuged for degreasing, 10 minutes at 3500g/10 o C, if the centrifuge is not cooled, the milk sample is cooled to 2-8 o C before centrifugation. The fatty layer was removed and 100 μl of the defatted milk was applied directly in the ELISA kit for AFM1 determination.
Analysis of AFM1 in samples by ELISA Before starting the test, the reagents were brought up to room temperature. The AFM1 standards and test samples (100 μl per well) in duplicate were added to the wells of a micro-titer plate pre-coated with antibodies for AFM1 and incubated at room temperature in dark for 30 min. Liquid was discarded by capsizing the plate and each well was washed 2 times with 250 μl of wash buffer supplied in the kit. After the washing step, 100μl of peroxidase conjugate was added to the wells and plate was incubated again for 15 min at room temperature in dark. The washing procedure was repeted for two times. After the washing step, the unbound conjugate was removed during washing. Subsequently, 100 μl each substrate (urea peroxide) and chromogen (tetramethylbenzidine) were added to the wells and incubated for 15 min in dark. Finally, 100 μl of stop solution were added to each well. The optical absorbance of each well was read at 450 nm with ELISA plate reader. Absorbance percentages were taken to the calibration curve performed with standards at different concentrations.
Statistical analysis
The results were analyzed by one-way analysis of variance (ANOVA) and considered statistically difference at 95% confidence levels.
Results and discussions
A total of 150 samples of raw milk were analyzed in the period 2013 -2017, to determine the incidence of the aflatoxin M1 contamination in this samples. During this period, positive samples were detected only in 2013. The material used in 2013 was represented by 61 raw milk samples analyzed and tested by immuno-enzymatic ELISA method. Of the total samples, 22 were obtained from milk collecting units and 39 from breeding units. The study shows that 60.65% of the samples analyzed in 2013 were positive.
Surprisingly, in the breeding units with less than 100 individuals, aflatoxin M1 was identified in a proportion of 71.4%. None of the positive samples exceeded the limit of 0.05 μg/kg, which is the maximum allowed (Figure 1) .
The samples gathered from collecting centers were positive in 68%, and 2 samples showed values that exceeded the value stated by the current legislation. The minimum and maximum contamination level of AFM1 was found to be 0,010 and 0,089 μg/kg, respectively.
Maximum admissible value -0.05 μg/kg Following the high incidence of aflatoxin M1 detected in milk in 2013, rigorous controls by the veterinary authorities took place. Also, the producers have been alerted to the potential risk posed by milk contamination with aflatoxin for the consumer health. These measures led to a decrease in the level of aflatoxin M1 to undetectable values over the period 2014-2017. The control of contaminants in food of animal origin in Romania performs on the basis of the specific program developed by The National Sanitary Veterinary and Food Safety Authority, in which is specified the number of samples for the each county, analytical laboratories and the time period during which samples will be taken.
Food safety and foodborne diseases constitute a growing public health problem (WHO, 2009). Thus, great attention must be given to food control especially mycotoxins investigation in food due to their deleterious effect on human health. Mycotoxins are metabolites of fungi capable of having acute toxic, carcinogenic, mutagenic, teratogenic, immunotoxic, and oestrogenic effects in man and animals (van Egmond et al., 2007) .
Mycotoxin compounds are extremely stable and also dangerous in minute quantities. A few parts per billion are of concern. Once formed, they cannot be removed from the commodity. Milk, as a liquid, is a highly variable product that rapidly loses its quality and spoils if not to be treated. Since milk may be processed in numerous ways, the effects of storage and processing on stability and distribution of AFM1 are of great concern. Many researchers from different countries have carried out studies about the incidence of AFM1 in milk; many authors showed that seasonal effect influences concentration of aflatoxin M1. They reported higher concentration of AFM1 in cold seasons as compared to hot seasons, the reason being in winters mostly milking animals are fed with compound feeds and thus concentration of AFB1 increases which in turn enhances AFM1 concentration in milk (Applebaum et al., 1982; Blanco et al., 1988b As aflatoxin M1 has toxicological properties comparable to those of aflatoxin B1, albeit a lower carcinogenic potency, maximum levels for aflatoxin M1 in Romania have been set for consumable milk at 0.05 μg/kg, and 0.025 μg/kg for infant formulae, respectively.
Considering the health risks associated with AFM1, many countries have established legal limits for maximum residue level (MRL) of AFM1 in milk. These limits are not universal to all countries. The EU countries, some countries A study in dairy products in Southern Italy, in 2008 revealed the presence of AFM1 in 16 .6% of the cheeses tested: 31.3% of these were sheepgoat cheeses, 27.2% cow, 16.7% goat and 12.8% sheep cheeses, with no significant difference. The samples of buffalo milk cheese were consistently negative (Montagna et al., 2008; Yapar et al., 2008) . Another cumulative datas from surveys conducted throughout northwestern Italy between 2012 and 2014 rate a contamination with AFM1 in a porcent of 2.2% but less than 1% of milk samples of the total number were noncompliant with the EU limit. Previous studies reported a contamination rate of 14% in milk samples from southern Italy, though the AFM1 level was never above the permitted EU limit (range 0 to 40 ppt) (Grasso et al., 2001 ). The low rates found for northwest Italy can be explained as a result of the implementation of own-check analyses. Mandatory for dairy cow milk producers, this system entails daily analyses of milk samples during high-risk periods to alert for the presence of AFM1 when detected at concentrations above the permitted level. If an alert has been signaled, the farmer must withdraw the products and suspend delivering milk to market (Bellio et al., 2016) . A study in processed milk was developed in Serbia, between 2015-2016 to determine the aflatoxin content seasonal variation. In 2015, the presence of AFM1 was revealed in 77.8% of samples and in a procent of 98.4% in samples collected in 2016. The highest AFM1 levels were measured in October 2015 (0.278 μg/L) and September 2016 (0.279 μg/L) (Milievi et al., 2017) .
During 2015, another study was conducted in Serbia, to compare the occurrence of AFM1 in raw milk and dairy products and also to determine whether there were some differences in AFM1 level among seasons. The results revealed that the AFM1 level exceeded the European Union maximum permitted level in 29.3% of raw milk and 4.2% of milk product samples. The highest level of AFM1 in raw milk was found during the autumn season, while during the rest of the 2015, it was significantly lower (Miocinovic et al,. 2016 ). In different regions of Croatia during spring and autumn 2016 were collected and analysed samples of raw cow, goat and sheep milk. Aflatoxin M1 concentrations were measured in the following ranges (ng/kg): cow milk 0.93-85.4; goat milk 2.0-18.6 and sheep milk 2.27-11.2. The maximum permitted level of aflatoxin M1 was exceeded in two cow milk samples in spring and 10 cow milk samples in autumn. The results from the exposure assessment showed no risk for consumers in 2016 (Bilandžić et al., 2017) .
In Jordanian market, between 2014-2015 a total of 175 different products samples were analysed. All tested samples were contaminated with various levels of AFM1 ranging from 9.71 to 288.68 ng/kg. The concentration of AFM1 in 66% of fresh milk samples was higher than the maximum tolerance limit accepted by the European Union (50 ng/kg) and 23% higher than the maximum tolerance limit accepted by the US (500 ng/kg). Percentages of contaminated raw cow, sheep, goat and camel milk exceeding the European tolerance limit were 60, 85, 75 and 0%, respectively. Of AFM1 contaminated pasteurised cow milk samples, 12% exceeded the European tolerance limit with a range of contamination between 14.60 and 216.78 ng/kg. For infant formula samples, the average concentration of AFM1 was 120.26 ng/kg (range from 16.55 to 288.68 ng/kg), the concentration of AFM1 in 85% of infant formula samples was higher than the maximum tolerance limit accepted by the European Union and the US (25 ng/kg) (Sharaf, 2016) .
Conclusion
The present study reveals that the contamination risk of AFM1 in milk may increase with feeds being stored in improper conditions of humidity and temperature. This risk can be significantly reduced by using aflatoxin uncontaminated feeds. In addition, it is important that feeds be frequently analysed for aflatoxins before feeding. The best protection against mycotoxins is monitoring for their presence in feed and foods, testing all along the pathway from initial harvest of grains to the finished product.
Also, it is important to reduce the occurrence of toxins (AFB1) in feedstuff and take prophylactic measures to prevent factors enhancing toxin production. These factors include environmental temperature, humidity, and moisture content of the feed as well as pH and mechanical damage to the grain affecting mould production.
